Figures
Columbia River km 228.5 (Figure 1 ). Line transects were established based on the information gathered during spawning surveys completed by the WDFW in 1998. These search zones were then expanded from near shore to deeper water near the main river channel both upstream and downstream of the known spawning area. The primary survey zone was segmented into a series of 30 m transects running perpendicular to the shoreline. Two additional areas outside the primary survey zone were surveyed using a zig-zag search pattern. Visual images of redds and bottom substrate were recorded using an underwater video system according to procedures described in Dauble et al. (1999) .
The mobile underwater video system used was composed of a high-sensitivity remote camera (Sony, model HVM-352) attached to a weighted platform. Recordings were made using a Sony model FX710 Hi 8mm recorder located on the survey vessel.
Two high-resolution monitors were used during the surveys for better viewing of the video obtained by the remote camera. The location for each image (northing and easting) was correlated to Global Positioning System (GPS) location by a time stamp.
An on-board, real-time differential GPS (Trimble Pathfinder™ Pro XR) was used to collect positional data and to navigate a pre-set transect grid during the surveys. The integrated GPS beacon receiver and antenna provided GPS corrections for calculating sub-meter accuracy (approximately 0.5 m) on a second-by-second basis, and thus eliminated the use of a surveyor to capture positional information of the boat during surveys. The system's software (ASPEN) displayed a background map of the study site on a personal computer so researchers could navigate to site locations on a predetermined transect line and visually verify data accuracy in the field. (Burner 1951; Chapman 1983; Visser 1999) . Based on this value, any redds mapped that fell within a ~ 1.8 m radius of a nearby redd was omitted from the overall redd count. This was done to reduce the probability that a redd would be counted more than once. Changes in background contrast, bed elevation, or substrate composition were the primary criteria used to determine spawning activity. Recorded tapes were 1 2 Kilometers 0 reviewed in detail at the Pacific Northwest National Laboratory (PNNL) computer lab using a high-resolution monitor. Bathymeteric data was obtained using a onedimensional, unsteady river flow and water quality computer model MASS1 (Modular Aquatic Simulation System 1D), developed at PNNL.
The substratum for each redd mapped was estimated using the recorded videotapes and corresponding GPS time stamp. Particle size was determined by taking an average of the dominant and subdominant substrate type at each redd based on longaxis diameter. The substrate size for each redd was classified according to three general size categories (Table 1) . 
Results

Initial deepwater redd surveys of the main channel near Ives and Pierce islands
were completed on November 9-10, 1999 or immediately after the peak spawning date of 
Summary
We mapped an estimated 107 redds on surveys conducted in November and December 1999. Spawning activity was concentrated between Ives and Pierce islands and adjacent to Pierce Island in the main river channel. Redds were found to depths of 5.2 m, velocities of 0.5 to 1.2 m/sec, and mainly over cobble substrate. That fall chinook salmon were found spawning in deeper water is not surprising based on surveys in the lower Snake River and Hanford Reach, which documented fall chinook salmon spawning at water depths up to 7.6 m (Dauble et at. 1999; Chapman et al. 1993) . The approximate size of the fall chinook spawning area in 1999 mapped by the WDFW was 9.3 ha. Our surveys expanded the known spawning area in 1999 ~ 4.0 ha, to 13.3 ha total (see Appendix B).
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